Introduction {#S1}
============

Hypertension is the largest global epidemic disease that threatens health in advanced countries \[[@B1]\]. Blood pressure is the amount of force exerted upon the arterial wall to allow blood flow throughout the body \[[@B2][@B3]--[@B4]\]. Hypertension causes physiological and biochemical changes in the blood vessel wall, which disrupt blood flow, vascular reconstruction, and endothelial function \[[@B5]\]. Hypertension has a major role in the incidence of coronary artery diseases, acute myocardial infarction, brain stroke and its related events, congestive heart failure, renal failure, and ultimately death. Controlling and treating hypertension aims to significantly reduce mortality and cardiovascular complications \[[@B6][@B7]--[@B8]\]. Hypertension is the third cause of worldwide mortality and morbidity, which accounts for 31% of total deaths. According to the WHO, 33% or one out of every three adults over 20 years old have hypertension. This, of course, increases with age \[[@B9], [@B10]\]. At least 45% of ischemic heart diseases and 51%--62% of deaths due to stroke are because of hypertension \[[@B11], [@B12]\]. The prevalence of arterial hypertension is 20% in Europe. In the US, 60 million cases were reported in 2000, whose mean will reach 73% in 2020. In Canada, 60% of patients with hypertension are controlled and treated \[[@B13], [@B14]\]. This increases the need to manage the disease. Among the factors influencing the management of the everincreasing hypertension cases is adherence to treatment. Failure to adhere to therapeutic recommendations is a major concern in the management of chronic diseases. Some clear factors in treatment non-adherence that include executive performance, lack of family support, lack of motivation for patient--physician interaction, high cost of available medications, long waiting time for visiting the physician, place of residence, social peer pressure, psychological--personality traits, and alcohol use play important roles in increasing hypertension and reducing self-management and compliance with treatment, which in turn lead to serious problems \[[@B14][@B15][@B16][@B17]--[@B18]\]. One of these psychological traits is self-efficacy. The treatment of vascular risk factors requires a change in the behavior and compliance with long-term medical therapies. Physicians and nurses must persuade patients to adopt appropriate methods for changing risk factors for vascular diseases, which require promoting self-efficacy. Bandura believes that a person's behavior is constantly interacting with the environment and personal perception. Self-efficacy is the most fundamental factor in self-recognition, which refers to the person's beliefs in his ability (confidence). It is necessary to organize and implement practical courses required for achieving the goals of successful health management. According to the Bandura's theory, self-efficacy beliefs determine how people feel and think, and motivate their behaviors \[[@B19]\]. The concept of self-efficacy is used in two different ways in research: (1) referring to one's perception of the ability to perform a particular behavior and (2) referring to the ability to deal with, control, or accept potential problems that one may face in a particular activity. According to Ashe and Cllasen and Bandura's social cognitive theory, the function of human behavior has been explained as having three modes of agency and two-dimensional causality and the results of the dynamic interaction of individual factors, such as cognition, emotions, and biological events. The unique interaction between all three dimensions leads to behavior change \[[@B20]\]. Lorig et al. \[[@B21]\] showed that promoting self-efficacy is associated with treatment, physical consequences, psychosocial effects, and control of symptoms, such as fatigue, activity limitation, and the number of examinations conducted by the physician in chronic patients. Promoting self-efficacy behaviors improves lifestyle, individual's ability to control blood pressure, and patient--physician interaction, which in turn can promote health behaviors, treatment adherence, and health at higher levels of self-efficacy \[[@B20], [@B22]\]. Health care providers also affect treatment adherence. The interaction between a patient and a physician or health care provider is effective in preventing the reduction of treatment motivation or negative emotions of the disease, will increase patient's understanding of symptoms, and reduces disease complications \[[@B23]\]. In this case, given the lack of knowledge and the lack of treatment adherence, informed physicians will be able to try to have more effective partnerships to facilitate collaboration and interaction between patients and physicians to improve patients' understanding of living conditions, including daily frustrations, challenges, and consequences of failing to healthily manage the disease, health, and quality of life. The attitude of physicians, past experiences of patients, and the knowledge of hypertension are the main factors contributing to adherence to treatment and medication, and treatability \[[@B24]\]. Good communication between the patient and health care providers will improve the acceptance of and compliance with the treatment. In some studies, the goal of health care providers was patients' adherence to treatment and disease control. If health care providers identify patients' excuses for treatment non-adherence, feelings of frustration and helplessness will be reduced. Among the important factors in the treatment adherence of individuals are physical and health care factors, such as patient--physician interaction, access to health care, and satisfaction with it. One of the physical resources in controlling hypertension is the traveled distance and easy access to health centers. According to previous studies, proximity to the health center, interaction with and access to human resources, health and treatment systems of providing financial and therapeutic insurance, and positive relationship between the rate of interaction with the physician are highly associated with adherence to the use of anti-hypertension medications \[[@B25]\]. In addition to the role of self-efficacy and health care, social support has been considered to be the most important feature in the prevention of undesirable effects and psychological pressures. Social support represents the resources provided by others in the social structure. These resources can be emotional or instrumental (physical, material, and informational) that help meet the social needs of the individual, which often protect individuals from stressful side effects. Social support also has a direct and positive impact on health and creates a positive feeling and self-esteem \[[@B20], [@B26], [@B27]\]. The researchers have tried to classify various protections: (1) emotional support involves expressing sympathy, attention, and affection towards a person; (2) esteem support is expressing respect, encouraging or agreeing with the views, or feelings of a person; (3) tangible or instrumental support includes direct assistance to a person; (4) information support is to provide advice, suggestions, directions, and feedback to the patient; and (5) network support is providing a sense of membership in a group with common interests and activities \[[@B28]\]. Social support from family or friends who are concerned about the patient's hypertension is helpful in reminding to take medication \[[@B29]\]. Fongwa et al. \[[@B30]\] have investigated effective factors in treatment adherence in hypertensive patients, and found a positive association with aforementioned healthy behaviors, which control and to some extent treat hypertension. According to Breaux-Shropshire et al. \[[@B31]\], self-efficacy plays an important role in adherence to therapeutic behaviors and control of hypertension. According to the results of Flynn et al., more than 59% of participants with high levels of self-efficacy and elevated self-esteem were able to properly manage their hypertension \[[@B30]\]. On the other hand, Gohar et al. showed that the support of family and friends, along with easy access to health care centers and services, often plays an important role in treatment adherence, facilitates care provider guidelines and hypertension control, and improves efficacy and sustainability of treatment and intervention \[[@B32]\]. Gohar et al. \[[@B33]\] indicated that the level of income, occupation, and favorable social status have positive effects on compliance with health and treatment behaviors and adherence to hypertension-control processes. In general, social support, access to health care, and self-efficacy affect treatment adherence in hypertension control. Hence, it is necessary to investigate the contribution of each of these variables to the treatment adherence in hypertension, and their relationship with different cultural and health conditions of Iran compared to other countries. Regarding the research gap, the aim of this study was to investigate the relationship between self-efficacy, perceived social support, and health care provider, such as satisfaction with health care providers, patient interaction with health care personnel, and access to health care services, with adherence to treatment in patients with hypertension. Does it have any?

Patients and Methods {#S2}
====================

Methodology {#S2a}
-----------

This descriptive analytical correlational study recruited 250 patients (89 males and 161 females) with hypertension in Semnan, Iran through simple random sampling. The mean and standard deviation (SD) of subjects' age were 51.98 ± 10.41 years, respectively. The samples were selected from hospitals and the majority of the patients were randomly selected from the offices of hypertension specialists. Upon achieving a certification, people with early onset hypertension (not simultaneously as another hypertension), and secondary hypertension coincide with other people's blood pressure, such as kidney, diabetes, etc. The researcher visited the hospitals and offices of hypertension specialists in Semnan to collect the target information. In the case of illiterate patients, questionnaires were completed by the researcher through interviews.

Instrument for collecting data {#S2b}
------------------------------

Data were collected by Personal Information Questionnaire, Self-Efficacy Hypertension Questionnaire, Multidimensional Scale of Perceived Social Support (MSPSS), and a set of health care questionnaires including access to health services, satisfaction with health services, communication with the physician, and Morisky's Medication Adherence Questionnaire for Hypertension.

Medication Understanding and Use Self-Efficacy Scale {#S2c}
----------------------------------------------------

Self-efficacy measurement uses two subscales to measure partcipants' understanding of and confidence in taking their prescription medications. Self-efficacy refers to the activity and practice of taking medications. In this study, we measure the effectiveness of self-efficacy measures to measure patients' perceptions about their ability to fight their illness. The tool consists of 18 dichotomous (yes/no) items, which assess two subscales, where four items assess the ability to use appropriate medication subscale, and four items assess understanding of patients on how to use medication. Cronbach's α was used to assess the reliability and internal validity of the project \[[@B34]\]. The scale was translated into Persian in Iran and tested on 30 patients with hypertension. Its reliability and validity were also assessed using Cronbach's α, which reported a 0.90 reliability and validity for the Persian version.

Social Support Questionnaire {#S2d}
----------------------------

This study used MSPSS by Zimet et al. \[[@B35]\]. MSPSS consists of 12 items and 3 subscales of the family (4 items), friends (4 items), and important people (4 items). In order to obtain the mean total score of the test, the item scores were summed up and divided by the number of items (12). In addition, to calculate the score for each subscale, the item scores of the subscales were summed up and divided by the number of items (4). A high score on this scale reflects a high level of perceived social support. The alpha coefficient of the whole test was 0.91 and the alpha coefficients of its subscales were between 0.91 and 0.95. It had a favorable factor and concurrent validity.

Morisky's Medication Adherence Questionnaire {#S2e}
--------------------------------------------

The questionnaire consists of eight items with two types of responses, dichotomous (yes/no), and 4-point Likert scale (from "never" to "always"). Items 1--7 were yes/no questions, and item 8 was answered using the Likert scale. Cronbach's α was used to approve reliability and validity of the 8-item Morisky's scale dimensions, like its 4-item scale \[[@B36]\].

Access to Health Care Services Scale {#S2f}
------------------------------------

This questionnaire includes three subscales of patient's satisfaction with health services (8 items), communication with the physician (9 items), and patients' access to health services (8 items). The alpha coefficient of all three subscales was 0.90.

Demographic Information Questionnaire {#S2g}
-------------------------------------

This was a researcher-made questionnaire to collect demographic information, including patient's age, gender, marital status, educational level, and occupation. Marital status was divided into four categories (single, married, divorced, and widowed), education into six categories (illiterate, high school, diploma, associate's degree, bachelor's degree, and master's degree), occupation into three categories (unemployed, employed, and retired), and gender into two categories (male and female).

Statistical analysis {#S2h}
--------------------

The quantitative variables were presented as mean ± SD and compared using multiple linear regression, whereas categorical variables were statistically analyzed by Stepwise Method; SPSS software (version 21) was used for analysis, and *p* values less than 0.01 were considered significant.

Results {#S3}
=======

An overall statistical description of the sample consists of 89 (35.6%) men and 161 (64.4%) women (SD = 0.41, range = 51.98). The majority of subjects are married (89.2). The highest prevalence is in the level of primary education (27.6%) and the lowest frequency is related to the master's degree (2.4). The most frequent job related to housekeeper is (55.6%), occupying 50 (20.4%), and retired 60 (24.0%).

In order to test the hypotheses, a correlation table between the variables was presented first, and then multiple regressions were performed. Among these variables, self-efficacy was more important than the other two. It can explain the changes related to treatment adherence of the study sample with a 90% confidence along with other variables. Ultimately, high self-efficacy will lead to treatment adherence and vice versa. These two variables have a direct relationship. Satisfaction with health services was the next significant variable and lower satisfaction with health services reduces treatment adherence. Occupation was the third significant variable, such that a better occupational status was associated with better treatment adherence. The contrary is also true, lower occupational status will lower the adherence.

The regression coefficient of the predictive variables (three steps) showed that three variables of self-efficacy, satisfaction with health services, and occupation can significantly explain changes in the treatment adherence variable with 99% confidence. This explanation was obtained through the input of all three variables in the third step of the analysis. As demonstrated in *Tables* [*I*](#T1){ref-type="table"} and [*II*](#T2){ref-type="table"}, in the first model, the variable that has the highest relationship with the criterion variable was self-efficacy that was entered into the equation. The correlation coefficient of this variable with treatment adherence was 0.337. This variable was able to predict a significant difference between the variables of treatment adherence, which is significant and positively affects the treatment of the patient. In the second model, after the self-efficacy variable, satisfaction with health services was entered into the equation, and the correlation coefficient of these two variables with treatment adherence was 0.429, which was significant. The coefficient of determination in the second model shows that these two variables predict 0.184 of treatment adherence changes, and the entry of the satisfaction with health services variable was able to increase the predicting power by 0.445. In the third model, after the variables of self-efficacy and satisfaction with treatment services, the occupation variable was also included in the equation. The multivariable correlation coefficient in this model was 0.457, which was significant. The coefficient of determination in the third model showed that these three variables predicted 0.209 of treatment adherence variable changes, and the entry of the duration of illness variable has been able to increase the predicting power by 0.024. In the fourth model, social support variable entered the equation after the self-efficacy variables and satisfaction with the treatment services and occupation. The multivariable correlation coefficient in this model was 0.474, which was significant. The coefficient of determination in the fourth model showed that these four variables predicted 0.209 of treatment adherence variable changes, and the entry of the social support variable has been able to increase the predicting power by 0.016.

###### 

Relationship between independent and variable factors in understanding the importance of adherence and scale and subscales of treatment adherence behavior

  Variable                             Family's support   Friends' support   Important people's support   Total social support   Treatment adherence   Communication with the physician   Satisfaction with health services   Access to health services   Receiving medication and treatment   Learning medication use    Self-efficacy
  ------------------------------------ ------------------ ------------------ ---------------------------- ---------------------- --------------------- ---------------------------------- ----------------------------------- --------------------------- ------------------------------------ ------------------------- ---------------
  Family's support                     1                                                                                                                                                                                                                                                                                 
  Friends' support                     0.264\*\*          1                                                                                                                                                                                                                                                              
  Important people's support           0.796\*\*          0.247\*\*          1                                                                                                                                                                                                                                           
  Total social support                 0.794\*\*          0.747\*\*          0.801\*\*                    1                                                                                                                                                                                                              
  Treatment adherence                  −0.157\*           −0.670             −0.145\*                     −0.147\*               1                                                                                                                                                                                       
  Communication with the physician     0.053              0.062              0.105                        0.095                  −0.045                1                                                                                                                                                                 
  Satisfaction with health services    0.099              0.066              0.143\*                      0.127\*                −0.279\*\*            0.532\*\*                          1                                                                                                                              
  Access to health services            0.091              0.090              0.159\*                      0.144\*                −0.226\*\*            0.306\*\*                          0.573\*\*                           1                                                                                          
  Receiving medication and treatment   0.054              0.033              0.057                        0.059                  −0.369\*\*            0.042                              0.171\*\*                           0.217\*\*                   1                                                              
  Learning medication use              0.025              0.210\*\*          0.089                        0.162\*                −0.252\*\*            −0.021                             0.145\*                             0.272\*\*                   0.412\*\*                            1                         
  Self-efficacy                        0.048              0.140\*            0.086                        0.129\*                −0.373\*\*            0.014                              0.188\*\*                           0.289\*\*                   0.856\*\*                            0.824\*\*                        1

\*\*Correlation is significant at the 0.01 level. \*Correlation is significant at the 0.05 level

###### 

Regression coefficient of predictor variables (three steps) between the three variables of self-efficacy, satisfaction with health services, and occupation on treatment adherence

  Variable                            *B*      SE *B*   *β*      *R*
  ----------------------------------- -------- -------- -------- ---------
  Total social support                0.523    −0.408   0.075    −0.147
  Self-efficacy                       −0.793   0.155    −0.305   0.139\*
  Total health services               −0.030   0.012    −0.155   0.209
  Occupation                          1.275    0.462    0.160    0.218\*
  Satisfaction with health services   −0.136   0.038    −0.300   0.100\*
  Medication use                      −1.334   0.269    −0.319   0.141
  Learning medication use             −0.556   0.296    −0.121   0.141\*
  Communication with the physician    0.081    0.040    0.145    0.089
  Access to health services           −0.042   0.031    −0.099   0.089

SE: standard error.

\*Correlation is significant at the 0.05 level

Discussion {#S4}
==========

This study aimed to investigate the psychosocial factors associated with treatment adherence in patients with hypertension in Semnan, Iran. The results show that the mean scores of the scale and subscales of treatment adherence behavior, such as low-salt diet, physical activity, proper weight and weight control, and smoking cessation in patients with hypertension were moderate and had a positive relationship. In Brazil, Grezzana et al. \[[@B37]\] reported almost similar results in a study with similar scales. Fongwa et al., Hashmi et al., and Natarajan et al. reported high adherence to treatment and medication, adherence to a low-salt diet, exercise, and non-smoking behaviors, resulting in a positive correlation with hypertension control \[[@B30], [@B38][@B39]--[@B40]\]. In addition, according to this study, females are more adherent to treatment than males. Female patients in this study were more concerned with treatment and medication use. According to Kayima et al. and Warren-Findlow et al., females are more adherent to medication and treatment than men \[[@B41], [@B42]\]. According to this study, level of education has no effect on patient's compliance with hypertension treatment. In this study, younger patients were less adherent to treatment than older patients, which is consistent with Hashmi et al. The results of the research in terms of income level and economic status showed that a desirable job affects adherence to treatment behaviors and increases treatment adherence and medication use. Regarding the huge costs of hypertension inhibitor medications, suitable income levels and desirable jobs can play a significant role in acquiring drugs and even compliance with the subscales of treatment adherence behavior and have a positive relationship with treatment. However, Hashmi et al. \[[@B38]\] found no significant difference between income levels. Steptoe et al. \[[@B43]\] indicated that the level of income and a favorable job have positive effects on compliance with health and treatment behaviors and adherence to hypertension-control processes. In this study, the mean of self-efficacy scores was negative. According to the scoring method of the treatment adherence questionnaire, higher treatment adherence scores indicate fewer adherences on the part of the patient. As a result, this negative correlation between self-efficacy and treatment adherence indicates that higher self-efficacy is associated with higher treatment adherence. As a result, self-efficacy scores in this study were high. It can be concluded that self-efficacy enhancement had a positive relationship with overall scores and subgroups of self-efficacy and treatment adherence in hypertensive patients. This was consistent with the results of Warren-Findlow et al., Breaux-Shropshire et al., Savadkooh et al., and Johnel et al. \[[@B9], [@B31], [@B44][@B45][@B46]--[@B47]\]. In addition, their study on self-efficacy and treatment adherence obtained similar and positive results. Cameron et al. \[[@B34]\] obtained similar results using similar tools. The amount of support and encouragement that individuals receive about behaviors, such as smoking and exercising, will play an effective role in adherence to treatment. Friends and family encourage or weaken their health behavior by encouraging or punishing, and being a role model or valuing health. Two other factors that affect individual health behaviors are personality and person's mental status. One of the features related to health behaviors is dutifulness. People with a lot of social support have a sense of belonging and self-esteem. As a result, people with high social support may feel that as others value and need them, they should be more concerned with their health. In addition, social support had a negative relationship with the whole scale and subscales scores of social support (friends, relatives, and families). It can be concluded that more than half of the subjects had moderate to poor social support in this study due to the method of scoring of the social support by hypertensive patient's questionnaire. In this study, no positive results were found. The majority of patients have chosen score 4 in scoring 1--4, which led to negative outcome in the relevant factor analysis. Social support provided by the patients' friends and relatives plays an important role in control and adherence to the treatment of patients, such that their relatives' and families' more attention, concern, and sympathy with the patients increases their self-confidence, ability, attention to controlling their illness, and adherence to treatment. In contrast to the findings from the studies of Cornwell et al., Deinzer et al.'s, Piwonski et al., Criswell et al., Rodriguez et al., Adeniyi et al., and Redondo-Sendino et al., this study found a direct relationship between social support and adherence to treatment for hypertensive patients \[[@B48][@B49][@B49][@B50][@B51][@B52]--[@B54]\]. That is, increasing or decreasing social support affects treatment adherence, and that adults and older adults need more social support. Among the three factors of health services, including access to medical services, satisfaction with health care providers, and communication with the physician, satisfaction with health services, and access to health services had a significant effect on treatment adherence. The results of this study showed that when patients are more satisfied with and have access to health care services and health insurance to reduce the costs and equipment needed for hypertension, they comply more with treatment adherence behaviors. The results of Baljani et al., Maimarise et al., Mirzaei Alavijeh et al., Johnell et al., Willard-Grace et al., and Khan et al. were consistent with this study and showed a positive relationship between treatment adherence behaviors and self-efficacy of people with hypertension \[[@B22], [@B25], [@B45], [@B47], [@B55], [@B56]\]. In addition, Kayaniyil et al. and Gorman et al. showed that high self-efficacy increases adherence to treatment and medication in the study subjects and that satisfaction with health services, and the performance of health care providers (physicians) is effective in adherence to treatment and improving hypertension \[[@B57], [@B58]\]. This study, which was conducted on hypertensive patients, had some positive features, including the assessment of the role of social support in improving patients with hypertension, which was not investigated in Iran before. Another important feature of this study was the role of health care providers in treatment adherence of patients with hypertension, and no similar study was found in the literature. This study examined the factors of health services and its subscales (satisfaction with health services, communication with the physician, and access to health services).

Conclusions {#S5}
===========

High self-efficacy, satisfaction with the health care, and a desired job have had a high direct effect on following the higher treatment of the patients with hypertension and they also have a high relationship with following the treatment and controlling hypertension. In addition, the measures of social support and education level do not have high impact in following the treatment.

Usually, every study has limitations according to its conditions and facilities, which can reduce the scope of its generalizability to the entire community. The lack of a single and specific clinic for patients with hypertension in Semnan was a limitation in this study. Another limitation was the selection of subjects among Semnan patients who may be different in terms of facilities, situations, and problems with those living in smaller towns or villages. It is recommended that further studies examine treatment adherence in villages and cities separately, and the effects of other clinical components on the risk of hypertension with a larger population.
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